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SUMMARY 


Problem  and  Objective 

In  September  1992,  the  Commander  Naval  Air  Force,  U.S.  Atlantic  Fleet,  introduced  an 
extensively  revised  restrictive  smoking  policy,  establishing  a  “no-smoking  environment”  within  all 
U.S.  Atlantic  Fleet  facilities,  including  aircraft  carriers.  The  purpose  of  this  study  was  to  document 
crew  members’  subjective  exposure  to  environmental  tobacco  smoke  (ETS),  smoking  behavior,  and 
attitudes  regarding  smoking  policy  aboard  U.S.  Atlantic  Fleet  carriers  during  a  time  of  increased 
restrictions  on  tobacco  use  and  to  examine  differences  in  e;q)osure  to  ETS,  tobacco  use  behavior,  and 
attitudes  between  ships. 

Approach 

All  crew  members  aboard  six  aircraft  carriers  in  the  U.S.  Atlantic  Fleet  were  asked  to 
participate  in  a  survey  in  June  1993  and  again  approximately  one  year  later  in  August  1994.  The 
survey  items  covered  subjective  exposure  to  ETS,  self-reported  current  tobacco  use  and  history  of 
tobacco  use,  crew  attitudes  related  to  smoking  policy,  and  demographics.  The  ships'  Senior  Medical 
Officers  distributed  the  surveys  aboard  ship. 

Results 

Overall,  general  exposure  to  ETS  was  relatively  low  and  significantly  decreased  over  time. 
The  overall  percentage  of  current  smokers  remained  steady  at  34%  in  both  1993  and  1994.  In 
general  there  were  positive  increases  in  attitudes  regarding  the  ship’s  smoking  policies;  however, 
there  was  a  decrease  in  the  perceived  level  of  command-provided  smoking  cessation  support  over 
time.  A  comparison  among  individual  ships  revealed  several  significant  differences  regarding  ETS 
exposure,  sirinking  behavior,  and  attitudes.  There  were  decreases  in  ETS  exposure  consistent  across 
several  measures  over  time  for  nonsmokers  aboard  USS  America  and  USS  Theodore  Roosevelt. 
Participants  aboard  USS  Dwight  D.  Eisenhower  showed  a  significant  decrease  in  the  percentage  of 
smokers  over  time.  There  was  a  decrease  in  the  percentage  of  current  smokeless  tobacco  users 
aboard  USS  Saratoga  and  an  increase  aboard  USS  Theodore  Roosevelt.  Although  there  were 
increases  in  the  amount  of  perceived  command-provided  smoking  cessation  support  for  some  ships, 
there  were  significant  decreases  seen  among  the  participants  aboard  USS  America,  USS  Enterprise, 
and  USS  Roosevelt. 
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Conclusions 


Findings  from  this  study  indicate  that  there  were  significant  reductions  in  ETS  exposure  with 
more  consistent  reductions  among  ships  that  had  greater  declines  in  the  number  of  designated 
smoking  areas  during  the  time  of  the  study.  All  ships  showed  an  increase  in  favorable  attitudes 
toward  the  smoking  restrictions  with  the  exception  of  command-provided  cessation  support.  There 
was  very  little  change  in  the  smoking  rate  among  crew  members  aboard  the  six  aircraft  carriers  during 
the  time  of  the  increased  smoking  restrictions.  In  addition,  there  was  an  increase  in  smokeless 
tobacco  use  among  some  ships.  Recommendations  include  maintaining  enforcement  of  the  current 
smoking  restrictions  in  order  to  keep  ETS  exposure  at  the  reduced  low  level;  emphasizing  smokeless 
tobacco  use  prevention  and  cessation  as  part  of  a  comprehensive  tobacco  use  cessation  program; 
increasing  command-provided  smoking  cessation  activities,  raising  crew  members’  awareness  of  these 
activities,  and  maintaining  a  high  level  of  command  support  for  participation  in  these  activities. 
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Subjective  Exposure  to  Environmental  Tobacco  Smoke  and  Tobacco  Use 
Among  U.S.  Navy  Atlantic  Fleet  Aircraft  Carrier  Personnel 

Cigarette  smoking  is  related  to  approximately  400,000  deaths  in  the  United  States  each  year, 
accounting  for  one  in  every  five  deaths. Use  of  other  forms  of  tobacco  are  also  associated  with 
significantiy  elevated  morbidity  and  mortality,^  as  is  chronic  exposure  to  environmental  tobacco 
smoke  (ETS).'^'^  Because  of  the  negative  health  consequences  of  tobacco  use  and  growing  evidence 
of  the  health  risks  associated  with  ETS,®'*  restrictive  smoking  policies  have  become  widespread 
among  many  organizations  and  environments.’ 

Traditionally,  the  efficacy  of  worksite  smoking  policies  has  been  assessed  mainly  in  terms  of 
their  effect  on  employee  smoking  behavior.  Several  studies  have  shown  that  workplace  smoking 
restrictions  reduce  cigarette  use  among  employees;  however,  the  estimates  of  change  in  use  varies 
across  studies  and,  in  some  cases,  are  accompanied  by  slight  increases  in  smoking  outside  of  the  work 
environment.^^*’  While  some  studies  have  reported  increases  in  smoking  cessation  following  the 
implementation  of  a  worksite  smoking  ”  at  least  one  study  that  utilized  a  control 

worksite  found  no  evidence  of  change  in  smoking  prevalence.*^ 

Studies  investigating  the  impact  of  smoking  policies  on  ETS  exposure  generally  have  been 
more  consistent.  The  majority  of  research  to  date  suggests  that  exposure  to  ETS  can  be  decreased 
by  instituting  a  no-smoking  policy.  A  recent  study  demonstrated  a  clear  relationship  between  the 
level  of  smoking  restrictions  and  the  degree  of  exposure  to  ETS  in  California  worksites.*’  The 
authors  of  this  study  concluded  that  the  only  way  to  fully  protect  nonsmokers’  health  in  the 
workplace  is  with  a  smoke-ffee  policy.  Another  evaluation  found  that  nicotine  vapor  concentrations 
decreased  significantly  after  the  implementation  of  a  smoke-free  policy  in  a  large  medical  center.’’  It 
would  appear  then  that  the  primary  benefit  of  a  no-smoking  policy  in  the  work  environment  is  to 
protect  nonsmokers  firom  the  adverse  effects  of  ETS,  and  it  may  have  a  positive  secondary  effect  on 
smoking  behavior. 

The  health  and  well-being  of  smokers  and  nonsmokers  in  the  work  setting  has  been  at  the 
forefront  of  this  nation’s  public  health  agenda.  The  U.S.  Navy  is  equally  concerned,  especially  since 
many  of  its  members  are  confined  to  ships  and  aircraft  with  closed  air  spaces.  The  impact  of  a  no¬ 
smoking  policy  within  the  fleet  would  presumably  be  a  more  environmentally  safe  workplace  and  the 
promotion  of  a  healthy  lifestyle  without  tobacco  use.  While  the  U.S.  Navy’s  current  health  promotion 
policy  emphasizes  creating  a  healthy  work  environment  that  discourages  the  use  of  tobacco  products 
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and  establishes  appropriate  environmental  protective  measures,  it  does  not  specify  how  the  policy 
should  be  implemented  aboard  ship?'’^^  In  September  1992,  the  Commander  Naval  Air  Force,  U.S. 
Atlantic  Fleet  (COMNAVAIRLANT),  introduced  an  extensively  revised  Force  smoking  policy, 
establishing  a  “no-smoking  environment”  within  all  U.S.  Atlantic  Fleet  facilities,  including  aircraft 
carriers.^  Although  smoking  was  permitted  aboard  the  carriers,  it  was  restricted  to  a  limited  number 
of  spaces  that  exhausted  directly  overboard  and  did  not  compromise  the  rights  of  nonsmokers.  The 
policy  also  directed  commanding  officers  of  fleet  aircraft  carriers  to  set  nonsmoking  as  a  goal  to  be 
achieved  at  the  earliest  possible  date. 

Ideally,  if  a  restrictive  smoking  policy  like  that  implemented  by  COMNAVAIRLANT  reduced 
exposure  to  ETS  and  thereby  improved  working  conditions  aboard  ship,  similar  policies  would  be 
implemented  throughout  the  fleet.  The  purpose  of  this  study  therefore,  was  to  assess  the  efficacy  of 
the  current  restrictive  smoking  policy  among  the  aircraft  carriers  assigned  to  COMNAVAIRLANT. 
The  specific  objectives  of  this  study  were  to  (a)  assess  trends  in  exposure  to  ETS,  tobacco  use 
behavior,  and  attitudes  over  a  one-year  period;  and  (b)  examine  differences  in  exposure  to  ETS, 
tobacco  use  behavior,  and  attitudes  among  ships. 

METHOD 


Study  Population  and  Procedures 

The  study  population  was  approximately  3,000  crew  members  aboard  each  of  six  aircraft 
carriers  in  the  U.S.  Atlantic  Fleet  (a  total  of  approximately  18,000  people).  These  ships  included  USS 
America  ( CV  66),  USS  Dwight  D.  Eisenhower  ( CVN  69),  USS  Enterprise  ( CVN  65),  USS  Theodore 
Roosevelt  (CVN  71),  USS  Saratoga  (CV  60),  and  USS  George  Washington  (CVN  73).  The  assigned 
airwings  and  embarked  Special  Purpose  Marine  Air  Ground  Task  Force  personnel  were  not  included 
in  the  study  since  they  were  not  permanent  members  of  the  ships'  crews.  All  18,000  crew  members 
were  asked  to  participate  in  a  survey  in  June  1993  and  again  approximately  one  year  later  in  August 
1994.  Crew  members  could  participate  in  the  1994  survey  regardless  of  whether  or  not  they 
participated  in  the  1993  survey.  The  ships’  Senior  Medical  Officers  distributed  the  surveys  aboard 
ship. 
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Survey  Instrument 

The  two  similar  surveys  were  4-page,  self-administered,  anonymous  questionnaires  (Appendix 
A).  The  survey  items  were  grouped  into  four  categories:  (a)  subjective  exposure  to  ETS,  (b)  self- 
reported  current  tobacco  use  and  history  of  tobacco  use,  (c)  crew  attitudes  related  to  smoking  policy, 
and  (d)  demographics.  ETS  exposure  and  smoking  status  measures  were  of  particular  interest  and 
are  described  as  follows.  General  nonsmoker  ETS  exposure  was  measured  using  two  questions: 
“How  would  you  rate  your  overall  exposure  to  other  people's  tobacco  smoke  aboard  ship?” 
Response  choices  were  (1)  low,  (2)  moderate,  and  (3)  heavy,  and  “How  often  are  you  exposed  to 
other  people's  tobacco  smoke  aboard  ship?’  Response  choices  were  (1)  almost  never,  (2)  seldom,  (3) 
sometimes,  (4)  often,  and  (5)  frequently.  Current  smoking  status  was  assessed  using  the  question 
“Have  you  smoked  at  least  100  cigarettes  in  your  life?”  and  by  asking  participants  to  classify 
themselves  as  a  never,  former,  or  current  smoker.  Those  participants  who  had  smoked  at  least  100 
cigarettes  and  had  classified  themselves  as  current  smokers  were  considered  smokers.  Participants 
who  answered  no  or  classified  themselves  as  never  or  former  smokers  were  considered  honsmokers. 
A  complete  description  of  all  survey  items  is  described  elsewhere.^ 

Smoking  Restrictions 

Information  about  the  ships’smoking  restrictions  was  collected  in  a  brief  survey  to  each  ship’s 
Senior  Medical  Officer.  During  the  year  between  the  administration  of  the  two  crew  member  surveys 
the  number  of  designated  smoking  areas  aboard  the  ships  generally  decreased  in  response  to  the 
revised  Force  smoking  policy  that  was  established  in  1992  (Table  1).  Smoking  was  banned 
completely  aboard  one  carrier,  USS  Theodore  Roosevelt,  on  July  4,  1993,  for  a  period  of  about  4 
months.  Smoking  was  allowed  onboard  USS  Theodore  Roosevelt  again  in  October  1993,  in 
accordance  with  new  Navy  tobacco  use  policy  that  states  all  surface  ships  must  have  at  least  one 
designated  smoking  area  aboard  ship;  not  to  encourage  smoking,  but  to  provide  a  safe  location  for 
smokers.^^ 
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Table  1  .-Designated  Smoking  Areas  Aboard  U.S.  Atlantic  Fleet  Carriers 


Ship 

No.  of  Smoking  Areas 

June  93  August  94 

USS  America 

21 

2 

USS  Dwight  D.  Eisenhower 

5 

4 

USS  Enterprise 

2 

1 

USS  Theodore  Roosevelt 

10 

1 

USS  George  Washington 

7 

6 

Note:  Data  were  not  available  for  USS  Saratoga. 


Analyses 

Between-group  analyses  were  conducted  using  one-way  analysis  of  variance  (ANOVA)  tests 
for  continuous  variables  and  tests  for  categorical  variables  to  assess  differences  in  the  measures 
between  the  six  ships  for  both  June  1993  and  August  1994  survey  data.  Within-group  analyses  were 
performed  using  independent  and  paired  t-tests  for  continuous  variables  and  analyses  and 
McNemar  tests  for  categorical  variables  on  both  independent  and  paired  samples  to  assess  any 
changes  in  the  measures  from  June  1993  to  August  1994.  The  paired  within-group  analyses  mainly 
were  used  to  corroborate  findings  from  the  independent  tests.  These  analyses  were  performed  on 
participants  who  had  both  1993  and  1994  data;  thus,  the  sample  sizes  for  these  analyses  were 
markedly  reduced  due  to  a  high  turnover  rate  among  the  ships’  crews.  Given  the  relatively  large 
number  of  tests  to  be  performed,  the  alpha  level  of  significance  was  set  at  .01. 

Results  are  organized  by  findings  for  the  overall  group  and  individual  ships.  Both  of  these 
sections  are  organized  by  the  three  major  content  areas  of  the  survey:  ETS  exposure,  tobacco  use 
behavior,  and  attitudes.  Within  each  area,  significant  between-group  differences  are  presented  for 
both  June  1993  and  August  1994  data.  Then,  within-group  analyses  are  presented;  significant 
changes  from  1993  to  1994  for  independent  samples  for  each  ship  are  presented,  followed  by  general 
results  for  paired  samples. 
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RESULTS 


Participation  Rate  and  Participants 

The  overall  response  rate  for  the  June  1993  survey  was  56%  (9,996/18,000)  and  46% 
(8,348/18,000)  for  the  August  1994  survey.  A  total  of  2,454  crew  members  participated  in  both 
surveys.  Response  rates  for  the  individual  ships  ranged  from  75%  to  32%  for  the  1993  survey,  and 
the  1994  response  rates  ranged  from  57%  to  15%  (Table  2). 


Table  2.-Response  Rates  to  Tobacco  Surveys  Aboard  U.S.  Atlantic  Fleet  Carriers 


Date  of  survey 


June  93 

August  94 

Ship 

nr%') 

nr%i 

USS  America 

1,730(58) 

1,422(47) 

USS  Dwight  D.  Eisenhower 

966(32) 

1,470(49) 

USS  Enterprise 

1,373(45) 

1,715(57) 

USS  Theodore  Roosevelt 

2,215(74) 

1,669(56) 

USS  Saratoga 

1,450(48) 

451(15) 

USS  George  Washington 

2,254(75) 

1,583(53) 

Overall 

9,996(56) 

8,348(46) 

Ninety-nine  percent  of  the  respondents  had  at  least  a  high  school  education,  and  the  mean  age 
was  26  years  at  baseline  (Table  3).  The  majority  of  the  respondents  were  enlisted  members  with  a 
median  paygrade  of  E-4.  Considering  demographic  differences  among  the  ships  in  1993,  participants 
aboard  USS  Saratoga  were  slightly  older  than  were  participants  aboard  any  of  the  other  five  ships  in 
the  study,  and  they  had  a  higher  level  of  education  than  did  participants  aboard  USS  Dwight  D. 
Eisenhower.  Participants  aboard  USS  Enterprise  had  a  higher  level  of  education  than  did  participants 
aboard  USS  America  and  USS  Dwight  D.  Eisenhower,  and  they  had  a  slightly  higher  median  paygrade 
than  did  participants  aboard  USS  America,  USS  Dwight  D.  Eisenhower,  and  USS  Theodore 
Roosevelt. 
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Table  3. -Demographic  Characteristics  of  U.S.  Atlantic  Fleet  Tobacco  Survey  Respondents,  1993 


Age  (n  =  9,932),  mean+SD  (range) 

25.9±6.6(18- 

Education  level  (n  =  9,926),  % 

<  high  school 

.9 

High  school 

57.8 

>  high  school 

41.3 

Paygrade  (median  =  E4,  n  =  9,961),  % 

E1-E3 

34.0 

E4-E6 

54.2 

E7-E9 

6.2 

W1-W4 

.6 

01-03 

3.1 

04-06 

1.9 

Ethnicity  (n  =  9,898),  % 

White 

68.1 

African-American 

20.3 

Hispanic 

5.8 

Oriental/ Asian/Filipino 

2.0 

American  Indian/Alaskan  Native 

1.7 

Other 

2.2 

Marital  status  (n  =  9,968),  % 

Single 

42.5 

Married 

51.7 

Separated/divorced/widowed 

5.8 

Overall  Findings 

ETS  exposure.  In  general,  nonsmokers  rated  their  overall  exposure  to  ETS  between  low  and 
moderate  in  June  1993  and  August  1994  (Fig  1).  There  was  a  significant  decrease  in  the  subjective 
overall  exposure  to  ETS  from  1993  to  1994  among  nonsmokers  across  all  of  the  carriers.  In  contrast, 
the  overall  frequency  of  exposure  to  ETS  significantly  increased  among  non  smokers  over  time  (Fig 
2).  Still,  both  the  level  of  physical  discomfort  caused  by  ETS  and  how  bothersome  ETS  was 
significantly  decreased  overall.  Furthermore,  the  self-reported  estimated  number  of  minutes  per  day 
exposed  to  ETS  aboard  the  ships  was  relatively  low  at  approximately  12  min  per  day  in  1993.  This 
estimation  decreased  significantly  to  8  min  per  day  in  1994. 

Tobacco  use  behavior.  The  overall  percentage  of  self-reported,  current  cigarette  smokers 
remained  steady  at  34%  in  both  June  1993  and  August  1994.  Additionally,  there  were  no  significant 
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Heavy  3 


Frequently  5] 


Often  4i 


Moderate  2 


Low  1 

June  1993  August  1994 

Fig  1  .-Mean  overall  exposure  to  environmental 
tobacco  smoke  among  nonsmokers. 


Sometimes  3 


Seldom  2 

Almost 
never  1 

June  1 993  August  1 994 

Fig  2.-Mean  frequency  of  exposure  to  environmental 
tobacco  smoke  among  nonsmokers. 


changes  over  time  in  the  number  of  cigarettes  smoked  per  day  (approximately  17  cigarettes  per  day 
in  1993  and  1994)  or  in  the  percentage  of  current  smokeless  tobacco  users  (14%  in  1993  and  13% 
in  1994). 

Across  all  ships  in  the  1994  survey,  the  most  commonly  reported  smoking  cessation  method 
used  in  the  most  recent  quit  attempt  was  “cold  turkey”  (70%),  followed  by  a  gradual  decrease  in  the 
number  of  cigarettes  smoked  (31%),  substituted  candy,  gum  or  food  (28%),  lower  tar  and  nicotine 
cigarettes  (17%),  quit  with  friends  (17%),  nicotine  gum  (6%),  military-sponsored  smoking  cessation 
course  (6%),  nicotine  transdermal  system  (the  “patch”)  (5%),  and  civilian-sponsored  smoking 
cessation  course  (2%). 

Attitudes.  Participants  across  all  of  the  ships  reported  that  the  smoking  restrictions  aboard 
ship  are  “somewhat  unfair”  to  “generally  fair.”  Overall,  participants  reported  that  the  smoking 
restrictions  aboard  ship  were  enforced  “moderately”  strictly  and  that  leadership  sometimes  to 
**usually”  set  good  examples  by  adhering  to  the  policy.  There  were  small  but  significant  positive 
increases  in  these  three  attitude  measures  over  time  from  1993  to  1994.  Participants  indicated  that 
there  was  “some”  smoking  cessation  support  provided  by  the  command,  but  the  perceived  level  of 
support  significantly  decreased  over  time.  There  was  no  change  over  time  in  the  self-reported  degree 
to  which  crew  members  were  allowed  to  contribute  to  decisions  regarding  the  smoking  policy  aboard 
ship  with  participants  indicating  that  they  were  “slightly  allowed”  to  contribute. 
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The  above  analyses  were  also  performed  on  a  paired  sample.  Results  of  the  paired  analyses 
were  consistent  with  the  findings  from  the  independent  tests  on  ETS  exposure,  smoking  behavior, 
and  attitudes  for  the  overall  group. 

Ship  Differences 

ETS  exposure.  Between-group  analyses  of  variance  revealed  that  there  were  significant 
dilferences  in  overall  ETS  exposure  among  the  ships  in  1993  and  1994  (Fig  3).  In  1993  nonsmokers 
aboard  USS  America  and  USS  Saratoga  reported  higher  levels  of  exposure  to  ETS  aboard  ship  than 
did  nonsmokers  aboard  the  other  ships.  In  1994,  nonsmokers  aboard  USS  Theodore  Roosevelt 
reported  a  lower  level  of  exposure  to  ETS  aboard  ship  than  nonsmokers  aboard  the  other  ships;  and 
nonsmokers  aboard  USS  Saratoga  reported  a  higher  level  of  exposure  to  ETS  aboard  ship  than  did 
nonsmokers  aboard  any  of  the  other  ships.  Among  independent  samples  of  nonsmokers  for  each  of 
the  ships,  within-group  analyses  revealed  that  nonsmokers  aboard  USS  America  and  USS  Theodore 
Roosevelt  significantly  decreased  their  subjective  overall  exposure  to  ETS  from  June  1993  to  August 
1994. 

There  were  significant  between-group  differences  in  the  frequency  of  exposure  to  ETS  in  1993 
and  1994  (Fig  4).  Nonsmokers  aboard  USS  Saratoga  and  USS  America  reported  that  they  were 
exposed  to  ETS  more  often  aboard  ship  than  nonsmokers  aboard  any  of  the  other  ships  in  1993.  In 
1994,  nonsmokers  aboard  USS  Saratoga  reported  the  highest  frequency  of  exposure  to  ETS  of  all 
of  the  ships;  and  nonsmokers  aboard  USS  America  and  USS  Theodore  Roosevelt  reported  that  they 
were  exposed  less  often  to  ETS  aboard  ship  than  nonsmokers  aboard  any  of  the  other  ships. 
Regarding  within-group  analyses,  independent  samples  of  nonsmokers  aboard  USS  America  and  USS 
Theodore  Roosevelt  rated  the  frequency  of  their  exposure  to  ETS  significantly  lower  in  August  1994 
than  in  June  1993.  Nonsmokers  aboard  all  of  the  other  ships  reported  significant  increases  in  the 
frequency  of  their  exposure  to  ETS  aboard  ship. 

There  were  significant  differences  in  the  reported  number  of  minutes  per  day  of  ETS  exposure 
aboard  ship  among  the  ships  in  both  1993  and  1994.  Participants  aboard  all  of  the  ships  except  USS 
Saratoga  reported  a  significant  decrease  in  the  estimated  number  of  minutes  per  day  exposed  to  ETS 
aboard  ship  from  1993  to  1994  among  independent  samples  of  nonsmokers. 

In  addition,  there  were  significant  between-group  differences  in  1993  and  1994  in  how 
bothersome  ETS  was  and  how  much  physical  discomfort  was  caused  by  ETS  in  1993  and  1994. 
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Considering  change  over  time,  independent  samples  of  nonsmokers  aboard  USS  Theodore  Roosevelt 
and  USS  America  indicated  a  significant  decrease  in  how  bothersome  ETS  was  and  in  the  level  of 
physical  discomfort  caused  by  ETS  over  time. 

Tobacco  use  behavior.  Fig  5  shows  the  percentage  of  self-reported,  current  cigarette 
smokers  by  ship  for  June  1993  and  August  1994.  Considering  between-group  differences,  analyses 
indicated  that  there  were  significant  differences  in  the  percentages  of  smokers  among  the  ships  in 
1993  but  not  in  1994.  The  only  significant  change  over  time  was  a  decrease  in  the  percentage  of 
cigarette  smokers  from  38%  in  June  1993  to  33%  in  August  1994  among  independent  samples  of 
crew  members  aboard  USS  Dwight  D.  Eisenhower. 

One-way  ANOVAs  revealed  that  there  were  significant  differences  in  the  number  of  cigarettes 
smoked  per  day  among  the  ships  in  1993  and  1994  (Fig  6).  However,  there  were  no  significant 
changes  in  the  number  of  cigarettes  smoked  per  day  over  time  among  the  independent  samples  for 
any  of  the  ships. 

Fig  7  shows  the  percentage  of  self-reported,  current  smokeless  tobacco  users  by  ship  for  June 
1993  and  August  1994.  There  were  significant  differences  in  the  percentages  of  smokeless  tobacco 
users  among  the  ships  in  both  1993  and  1994.  Considering  within-group  differences  over  time,  the 
percentage  of  smokeless  tobacco  users  decreased  significantly  from  16%  in  June  1993  to  9%  in 
August  1994  among  independent  samples  of  crew  members  aboard  USS  Saratoga.  The  percentage 
of  smokeless  tobacco  users  aboard  USS  Theodore  Roosevelt  significantly  increased  from  10%  in  June 
1993  to  15%  in  August  1994. 

There  were  significant  differences  between  the  ships  in  the  percentage  of  participants  who 
reported  that  the  smoking  restrictions  aboard  ship  helped  them  to  quit  smoking  sometime  during  the 
last  year.  Twenty-eight  percent  of  the  August  1994  participants  aboard  USS  Theodore  Roosevelt 
reported  that  the  smoking  restrictions  aboard  ship  helped  them  quit  smoking  sometime  during  the  last 
year.  The  percentages  for  the  other  ships  ranged  from  21%  for  USS  America  to  14%  for  all  of  the 
other  ships. 

Attitudes.  There  were  significant  differences  in  all  of  the  attitude  measures  among  the  ships 
in  1993  and  1994.  Among  independent  samples  for  all  of  the  ships  except  USS  Enterprise  there  was 
a  significant  increase  in  the  perceived  fairness  of  the  shipboard  smoking  restrictions  over  time.  In 
addition,  participants  aboard  all  of  the  ships  reported  significant  increases  over  time  in  both  the 
perceived  strictness  of  policy  enforcement  and  in  how  often  they  saw  leadership  adhering  to  the 
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Fig  5.-Percentage  of  current  cigarette  smokers  by  ship. 
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smoking  policy  among  the  independent  samples.  Furthermore,  independent  samples  aboard  USS 
Enterprise  and  USS  Theodore  Roosevelt  reported  a  significant  increase  over  time  in  the  degree  that 
they  were  allowed  to  contribute  to  decisions  regarding  their  shipboard  smoking  policy.  The  amount 
of  perceived  command-provided  smoking  cessation  support  increased  slightly  from  1993  to  1994 
among  independent  samples  aboard  USS  Dwight  D.  Eisenhower  and  USS  George  Washington  from 
“some”  to  “moderate”  support,  and  significantly  decreased  aboard  USS  America,  USS  Enterprise, 
and  USS  Theodore  Roosevelt  (Fig  8). 

Paired  analyses  were  also  performed  on  ETS  exposure,  smoking  behavior,  and  attitudes  for 
each  ship.  Results  of  the  paired  analyses  generally  corroborated  the  findings  from  the  independent 
tests  for  the  individual  ships. 


DISCUSSION 

One  of  the  main  objectives  of  this  study  was  to  document  exposure  of  nonsmoking  personnel 
to  ETS  aboard  fleet  aircraft  carriers.  In  general,  overall  exposure  to  ETS  was  rated  as  low  to 
moderate  by  nonsmokers,  and  the  frequency  of  that  exposure  occurred  seldom  to  sometimes  using 
a  5-point  scale.  It  would  appear  that  exposure  to  ETS  is  limited  in  the  current  shipboard 
environment.  Unfortunately,  both  surveys  in  this  study  took  place  during  the  implementation  of  the 
COMNAVAIRLANT  restrictive  smoking  policy  and  therefore  a  pre-  and  post-policy  comparison  was 
not  possible.  Still,  some  interesting  findings  were  observed  when  individual  ships  were  examined. 
Significant  decreases  in  ETS  exposure,  consistent  across  several  measures,  were  seen  among 
nonsmoking  crew  members  aboard  USS  Theodore  Roosevelt  and  USS  America  from  1993  to  1994. 
Overall  exposure,  frequency  of  exposure,  how  bothersome  ETS  was,  and  the  level  of  discomfort 
caused  by  ETS  all  significantly  decreased  over  time  for  USS  America  and  USS  Theodore  Roosevelt. 
This  may  be  explained  by  the  fact  that  these  two  ships  markedly  reduced  the  number  of  designated 
smoking  areas  aboard  ship  and  USS  Theodore  Roosevelt  completely  banned  smoking  for  period  of 
time  during  this  study.  Likewise,  there  were  significant  decreases  in  the  number  of  minutes  per  day 
of  ETS  exposure  for  these  ships  as  well  as  for  USS  Dwight  D.  Eisenhower,  USS  Enterprise,  and  USS 
Washington. 
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The  findings  were  not  all  positive  regarding  exposure  to  ETS.  Nonsmokers  aboard  USS 
Saratoga  reported  the  highest  overall  exposure  to  ETS  and  frequency  of  exposure  to  ETS  in  1993 
and  1994.  This  may  be  related  to  the  fact  that  the  ship  was  scheduled  to  be  decommissioned  in  the 
fall  of  1994.  Participants  aboard  USS  Saratoga  reported  that  the  smoking  policy  was  enforced  the 
least  strictly  compared  to  the  other  ships  both  in  1993  and  1994.  Nevertheless,  when  considered  as 
a  whole,  these  results  suggest  that  ETS  exposure  was  reduced  aboard  the  aircraft  carriers,  and  the 
level  of  smoking  restrictions  aboard  each  ship  is  associated  with  changes  in  ETS  exposure. 

Aside  from  the  expected  effect  on  ETS  exposure,  we  were  interested  in  any  additional  effects 
on  smoking  behavior  or  attitudes  among  the  participants.  Across  all  of  the  ships  in  this  study  the 
percentage  of  current  cigarette  smokers  ranged  from  31%  to  38%  in  1993.  This  is  comparable  to  the 
37%  of  current  smokers  found  in  a  Navywide  sample  in  1992.^^  Eindings  from  this  study  showed  that 
there  was  little  change  in  the  percentage  of  current  cigarette  smokers  and  no  change  in  the  number 
of  cigarettes  smoked  per  day  from  1993  to  1994,  suggesting  that  the  increase  in  smoking  restrictions 
among  the  ships  was  not  enough  to  significantly  affect  cigarette  use.  This  was  the  case  even  for  USS 
Theodore  Roosevelt  which  had  a  no-smoking  policy  in  effect  for  about  4  months  while  deployed 
during  the  time  of  this  study.  There  was  no  significant  change  in  the  percentage  of  cigarette  smokers 
aboard  USS  Theodore  Roosevelt  from  1993  to  1994.  This  finding  is  consistent  with  data  reported 
firom  an  earlier  survey  conducted  aboard  USS  Theodore  Roosevelt  shortly  after  the  no-smoking  policy 
aboard  ship  was  rescinded.^’  The  earlier  study  aboard  USS  Theodore  Roosevelt  indicated  no  short¬ 
term  change  in  the  overall  smoking  prevalence  from  the  1993  baseline  survey  to  the  post-no-smoking 
policy  survey. 

The  only  significant  change  in  smoking  behavior  in  the  present  study  was  seen  aboard  USS 
Dwight  D.  Eisenhower.  Independent  samples  from  USS  Dwight  D.  Eisenhower  showed  a  significant 
decrease  in  the  percentage  of  smokers  from  1993  to  1994,  although  this  decrease  was  not  supported 
by  the  paired  data.  Because  the  smoking-designated  areas  aboard  USS  Dwight  D.  Eisenhower  were 
not  drastically  reduced  during  the  course  of  this  study,  an  alternative  explanation  for  this  decrease  is 
the  change  in  the  ship’s  work  schedule  from  the  time  of  the  1993  survey  to  the  1994  survey.  At  the 
time  of  the  first  survey  in  June  1993,  USS  Dwight  D.  Eisenhower  was  in  a  shipyard  for  an  extended 
overhaul  period.  During  this  time  the  crew  had  access  to  many  off-duty  and  off-ship  smoking 
opportunities.  At  the  time  of  the  second  survey,  USS  Dwight  D.  Eisenhower  was  in  the  workup  stage 
in  which  the  ship  was  deployed  along  the  coast  for  short  duration,  at-sea  periods.  Although  the  crew 
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had  the  opportunity  to  leave  the  ship  during  the  workup  stage,  there  were  fewer  smoking 
opportunities  and  family  and  friend  interactions  than  when  the  ship  was  in  a  shipyard.  This  more 
restricted  environment  may  have  affected  the  crew’s  smoking  behavior. 

In  general,  attitudes  about  the  fairness  of  the  smoking  restrictions,  the  strictness  of 
enforcement  of  the  tobacco  use  policy,  and  leadership  support  significantly  increased  toward  more 
positive  attitudes  regarding  the  smoking  restrictions  over  time  for  all  of  the  ships.  There  was  also  a 
significant  increase  in  the  degree  to  which  crew  members  reported  that  they  were  allowed  to 
contribute  to  decisions  regarding  their  ship’s  smoking  restrictions  over  time  and  in  the  amount  of 
command-provided  smoking  cessation  support  for  some  of  the  ships.  Researchers  have  reported  that 
the  organizational  acceptance  of  a  tobacco  use  policy  is  affected  by  the  level  of  worker  involvement 
in  the  development  of  the  policy,  leadership  support  for  the  policy,  clear  enforcement  procedures,  and 
organizational  support  for  cessation  efforts.^*  In  general,  crew  members’  attitudes  regarding  these 
factors  improved  over  time.  However,  there  was  a  significant  decrease  in  the  amount  of  perceived 
command-provided  smoking  cessation  support  for  other  ships.  This  measure  represented  the  only 
area  in  the  Attitudes  section  in  which  there  was  a  negative  change  in  perceptions  regarding  the 
tobacco  use  policy  over  time.  These  findings  suggest  that  commands  should  increase  their  tobacco 
use  prevention  and  cessation  activities  and/or  increase  the  crews’  awareness  of  these  activities  in 
order  to  show  the  commands’  support  for  the  health  of  its  personnel. 

Aside  from  the  noted  perceptions  regarding  the  decrease  in  command-provided  smoking 
cessation  support,  the  only  other  negative  finding  of  note  was  an  apparent  increase  in  the  use  of 
smokeless  tobacco  aboard  some  ships.  While  most  ships  had  prevalence  rates  of  about  14%  to  16%, 
which  is  comparable  to  the  overall  Navy  smokeless  tobacco  use  prevalence  rate  of  15%  in  1992,^^ 
the  prevalence  of  smokeless  tobacco  users  aboard  USS  Theodore  Roosevelt  significantly  increased 
from  10%  in  1993  to  15%  in  1994,  and  from  16%  to  22%  among  a  paired  sample  aboard  USS 
Enterprise.  In  contrast,  data  from  a  worldwide  survey  of  Department  of  Defense  military  personnel 
suggests  that  no  change  has  occurred  in  the  rate  of  smokeless  tobacco  use  from  1988  to  1992.^^  The 
increased  use  of  smokeless  tobacco  among  some  of  the  participants  in  this  study  is  of  concern.  First, 
smokeless  tobacco  use  is  prohibited  aboard  the  carriers.  More  importantly,  it  would  be  of  concern 
if  sailors  switched  from  cigarettes  to  smokeless  tobacco  or  started  to  use  smokeless  tobacco  because 
of  the  “inconveniences”  related  to  the  increased  smoking  restrictions. 
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The  strengths  of  this  study  include  data  collection  from  large  numbers  of  crew  members 
aboard  six  aircraft  carriers  in  the  U.S.  Atlantic  Fleet  and  a  repeated-measures  design.  Limitations  of 
the  study  include  the  reliance  on  self-reported  measures  for  smoking  behavior  and  ETS  exposure,  a 
low  follow-up  response  rate  and  possible  response  bias,  and  the  absence  of  a  control  group.  It  is 
possible  that  there  may  be  some  systematic  bias  in  the  self-reporting  of  smoking  given  that  there  was 
high-level,  strong  support  for  the  smoking  restrictions,  which  may  have  affected  the  results. 
However,  self-report  survey  measures  have  been  considered  useful  for  classifying  broad  categories 
of  ETS  exposure  levels.^  The  loss  of  participants  between  the  1993  and  1994  surveys  may  have 
implications  for  the  generaUzabdity  of  the  findings.  In  addition,  Navy  leadership  and  media  attention 
given  to  the  issue  of  smoking  in  the  Navy  makes  it  problematic  to  differentiate  the  effects  of  societal 
trends  (both  within  the  military  and  in  the  civilian  sector)  from  the  effects  of  the  ships’  restrictive 
smoking  policies;  therefore,  results  should  be  interpreted  within  this  context. 

Findings  from  this  study  indicate  that  there  were  significant  reductions  in  ETS  exposure,  with 
more  consistent  reductions  among  ships  that  had  greater  declines  in  the  number  of  designated 
smoking  areas  during  the  time  of  the  study.  All  ships  showed  an  increase  in  favorable  attitudes 
toward  the  smoking  restrictions,  with  the  exception  of  command-provided  cessation  support. 
Unfortunately,  however,  there  was  very  little  change  in  the  smoking  rate  among  crew  members 
aboard  the  six  aircraft  carriers  during  the  time  of  the  increased  smoking  restrictions.  In  addition, 
there  was  an  increase  in  smokeless  tobacco  use  among  some  of  the  ships’  crew  members.  Although 
these  changes  in  ETS  exposure,  smoking  behavior,  and  attitudes  cannot  be  attributed  solely  to  the 
intensified  smoking  restrictions  aboard  the  carriers,  these  changes  did  occur  at  a  time  when  increased 
attention  was  being  given  to  shipboard  tobacco  use  policy  and  ETS  exposure.  Based  on  the  findings 
from  this  study,  recommendations  include  maintaining  enforcement  of  the  current  smoking 
restrictions  in  order  to  keep  ETS  exposure  at  the  reduced  low  level;  emphasizing  smokeless  tobacco 
use  prevention  and  cessation  as  part  of  a  comprehensive  tobacco  use  cessation  program;  and 
increasing  command-provided  smoking  cessation  activities,  raising  crew  members’  awareness  of  these 
activities,  and  maintaining  a  high  level  of  command  support  for  participation  in  these  activities. 
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